Involvement of the α(1D)-adrenergic receptor in methamphetamine-induced hyperthermia and neurotoxicity in rats.
Methamphetamine (METH) is a psychostimulant that damages nigrostriatal dopaminergic terminals, primarily by enhancing dopamine and glutamate release. α₁-adrenergic receptor (AR) subtype involved in METH-induced neurotoxicity in rats was investigated using selective α₁-AR antagonists. METH neurotoxicity was evaluated by (1) measuring body temperature; (2) determining tyrosine hydroxylase (TH) immunoreactivity levels; (3) examining levels of dopamine and its metabolites; and (4) assessing glial fibrillary acidic protein (GFAP) and microglial immunoreactivity in the striatum. METH caused a decrease in dopamine and TH levels and induced hyperthermia which is an exacerbating factor of METH neurotoxicity. Concurrently, METH increased GFAP expression and the number of activated microglia. Pretreatment with prazosin, a nonselective α₁-AR antagonist, completely abolished METH-induced decrease in both dopamine and TH and caused a partial reduction in hyperthermia. Prazosin also prevented METH-induced increase in both GFAP expression and the number of activated microglia. In vivo microdialysis analysis revealed that prazosin, however, does not alter the METH-induced dopamine release in the striatum. The neuroprotective effects of prazosin could be mimicked by a selective α(1D) antagonist, BMY 7378, but not by selective α(1A) or α(1B) antagonists. These results suggest that the α(1D)-AR is involved in METH-induced hyperthermia and neurotoxicity in rats.